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Species Statuassessment Report ftine
Canoe Creek ClubshelPleurobema athearhi

EXECUTIVE SUMMARY

This report summarizes the results of a Species Status Assessment completeddno¢he

Creek clubshel{Pleurobema athearhf(CCC)t o assess the spl@aeCC€sod ovVvel
is a narrow endemic musdéht is only known from Big Canoe Cre@CC), a western

tributary to the Coosa River in St. Clair and Etowah counties, Alaljgigare ES1) (Williams

et al.2008, pp. 505%07; MRBMRC 2010, p. 26)Current records and a paucity of museum

records suggests that this specit

has always been uncommim e A pntmte gl Lo
rare(Gangloffet al. 2006, pp. C—— R N | Sounty I

46-47; MRBMRC 2010, P. 26 | /xvsonus

SheltonNix 2017, p. 69; Fobian | 7y X : \ 7

et al.2017, pp. 910) | | Rraasay Etowan Countyy

To evaluate the viability of the
CCC, we characterized the
needs, estimated the current
condition, and predicted the
future condi ti «
in terms ofits resiliency,
representation, and redundancy
(togetherthe 3Rs) This species
has only been recently (2006)
recognized as a diact taxon

and little is known abolits
historic range outside of a small |, .../
number of museum records. A0
None of those older museum e jesinticien:
records occur outsidef the ; /
current occupied rangé&he
CCCoccurswithin T
approximately 32 km of the BCC & T
mainstem, from appramately 6
km NE of Springville to 1 km ‘ i /
NW of Ashville; and within

approximately 15 km of the Little Figure ES1. Canoe Creek clubshell subpopulations based on HaC
Canoe Creek (WeSt) 9 km SE of watershed boundaries and tributaries flowing into Neely Henry Lake or

. - \ . the Coosa River.
Springville, to its confluence with
BCC. TheCCC is also known to occur within approximately 5 kniitfle Canoe Creek (esd)
due east of Steele, Alabama (along the St. Clair and Etowah Countyitiriejal, the CCC is

extant in less than 52 km of river within the BCC watershiao sulpopulations were
delineated usinglydrologic Unit Code (HUC) 1#%vatershed boundariesaitributaries leading

Gadsden
L)

Calhoun
County
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to the Coosa River (Neely Henry Reservoir) (Figuree BSwhich includesa western
subpopulation near Springville and Ashville and an eastern subpopulation near Btecieo
subpopulations are isolated from one anobiyea stretch of unsuitable habitaind as a resultpn
genetic exchange is believed to be occurring between these two subpopulations.

The CCC is a medium sized mussel ugZonm in length, with a moderately thick ovate to-sub
ovate shell tawny to browin color and without rays (Gangloét al. 2006, p. 48; Williamst al.
2008, p. 505Fobianet al.2017, p. 1). TheCCC is found primarily in shoal habitat and prefers
gravel substrates (Willianet al.2008, p. 506).

Individual CCG need flowing water with appropriate water quality and temperature; stable in
stream substrates with appropriate sediment quality; and suitable host, food, and nutrients for
growth and reproduction. At the subpopulation and species levels, the CCGpaegsiate
abundance ieach subpopulatiowith appropriatedensity ofCCCwithin those bedsEach
subpopulatiomeeddo be healthy and resilient, with multiple age classes, and show evidence of
recent recruitmentFor eachsubpopulation to be resilierthere must be multiple mussel beds of
sufficient density such that local stochastic events do not eliminate most or all the be(s).
needs to be appropriatermectivity amonghemussel beds in a stream reaclorderto recover

and berecolonizedby one anothefollowing stochastic events. A ndimear distribution over a

large area (occurrence in tributaries, in addition to the mainstem) also helps buffer against
stochastic events that may impact subpopulations. Similarly, having multiplepsildaans

that are connected to one another protects the species from catastrophic events, such as spills,
because subpopulations can recolonize each other following events that impact one of the
subpopulationsMussel abundancdsofacilitates reproduadn; mussels do not actively seek
mates, rather males release sperm into the water column, where it drifesfantale hopefully
takes it into the incurrent sipho herefore, successful individual reproduction, and
subpopulation resilience, requiragficient numbers of female mussels downstream of sufficient
numbers of male musselddditionally, given their natural reproductive inefficiencies, it is

likely a minimum viable population size does exist and is required to maintain natural
recruitment. While this number is not currently known, tharrentlack of documeted natural
recruitment and the current skewed size class distribution towards older cohorts, is concerning.

We identified sedimentation, water quality, climagents (especially dught) connectivity and
conservation efforts abe primaryfactors influencing the viability of the CC. Development
and climate change wetleetwo primary sources of these facttinatwe identified. In addition,
havingsmallsulpopulation size (few numbers of collections despite survey effoarsjla lack
of recent recruitmemutsCCCat greater risk of extirpation from stochastic events.

To assess the current condition of the C®@€ developed a population model and described the
s p e cin termsf itgesiliency, representation, and redundancy (the.3Rs$¢ results of our
population model indicate that currently, the CCC subpopulations likely have reduced to little
ability to recover from a severe stochastic event, and thus havenageglresiliency. It is also
likely that the current observed size class distribution is indicative of recruitment failure across
the CCCOGs range. Current demographics may
debt, where one or both subpagtions are in a downward spiral from which they are unable to
recover naturally.
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The CCC is represented by a single watershed (the BCC watersdiedh that the CCC is so

limited in range and individuals of each subpopulation do not vary markettigir genetic,
morphology, ecology, or behavjdhe adaptive capacity of the species is likely very limited.
Although historical data on the species is limited, we believe the species has likely always been a
narrow endemic and that the current, limigethptive capacity of the CCC is likely similar to

that which the species had historically.

Similar to its adaptive capacitgurrentredundancy for the CCC likely remains relatively
unchanged from its historical state and is generally very limited. Th€6s r edundancy

currently characterized by two subpopul ations

However, the relatively recent structuring of the species into two subpopulations likely does not
provide a benefit to the species since itissult of a humacaused inundation, the Neely
Henry Reservoir, which creates a stretch of unsuitable habitat for the musgslhasd fish.

|l ndeed, we understand this unsuitable stretch

impact on tle species, as it is a cause of isolation and prevents genetic exchange and the

opportunity of recolonization among the subpo
redundancy iIis characterized by havingtstwo sub

range likely provides the greatest protection against catastrophic events. However, since the
range of the species is so limited, many catastrophic events, such as a severedflmaght

event, that may impact an entire subpopulation, are likelppact bothlsubpopulations Events

such as a contaminant spill would be unlikely to affect both subpopulations, as they do not occur
directly downstream of one another. However, if a subpopulation were to be extirpated as a
result of such an event, maal recolonization would be near impossible given its isolation from

its counterpart. Therefore, the CCC currently has limited redundancy to protect against
catastrophic events.

To assess the future condition of thEC, we forecasted what tli@&CC may have in terms of the
3Rs undethreeplausible future scenariogiabitat decline andlimate changee(g, severe
drought)were theprimaryfactors identified asfluencing the viability of th&CCC in the future.
Propagation was also examined as a way to recover the spattidsreescenarios assumed a
moderate (6%) or enhanced (11%) probabilitg@feredrought (PDSI <3), and either
propagation or no propagation of the spec\&®& modeledthe probability ofextirpationof CCC
subpopulationsinderthese threscenariost four time periods2045, 2070, 2095, and 2120
(Table ESL).

The three scenarios examined were:
9 Scenario 1: Static habitat availability with moderate probability of severe drought (6%)
andno propagation of the specjes
1 Scenario 2: Static habitat availability with enhanced probalafisevere drought (11%)
and no propagation of the speciaad
1 Scenario 3Statichabitatavailability with enhanced probability of severe drou(ftit%)
andpropagation ofhe species.

To quantify the future risk of extirpation of each subpopulation and the species as a whole under
these future scenariose ran a simpl@opulation modethatestimates the probabilitie$ one
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subpopulation or botBubpopulations becoming extirpate@ . extinction of the species)he
model predicted a high to extremely high probability that each or both subpopulations will be
extirpatedunderScenario JandScenario 2 (28.00 years{when CCC propagation is not
utilized). Scenario 3ndicatedthat propagation could likeiynprovedemographidactorssuch

that the species may circumvent tllewnward spiral that is likely an extinction debt (Haag
2012, pp. 384885).

TableES1. Summary of the qwbability of extirpation obne CCC subpopulatidine.,
subpopulation extirpatiorgnd both CCC subpopulatiorie(, species extinction) given future
scenarios Time periods 02045 2070 2095 and2120were used for thehreefuture scenarios.

R . Probability of | Probability | Probability of | Probability | Probability of
ecruitment . : . : ;
. Subpopulation| of Species | Subpopulation| of Species Species
Survival : : Lo : : g L
Year Coefficient Extirpation Extinction Extirpation Extinction Extinction
Scenario 1 Scenario 1 Scenario 2 Scenario 2 | Scenario 3
0.6 0.73 0.53 0.97 0.94 0
2045 0.4 0.84 0.71 0.97 0.94 0
0.2 0.80 0.64 1 1 0
0.6 0.89 0.79 1 1 0
2070 0.4 0.91 0.83 1 1 0
0.2 0.99 0.98 1 1 0
0.6 0.97 0.94 1 1 0
2095 0.4 0.99 0.98 1 1 0
0.2 1 1 1 1 0
0.6 0.99 0.98 1 1 0
2120 0.4 1 1 1 1 0
0.2 1 1 1 1 0

In the future, the model indicata high to extremely high probability of species extinction
(TableES-1) when introduced to future drought scenarios (Scenario 1 ahd@cies

propagation (Scenario 3) was not considered, across all year projectiek@0(g8ars).Both
subpopulations of CCC shows critically limited ability to withstand, or be resilient to, stochastic
events or disturbances into the futueeg(droughtmajor storms and flooding, spills, or
fluctuations in reproduction rates). It is extremely likely that extirpation of either or both
subpopulations will occur in the future and what little representatioinedundancy exists

within the CCC will bealsobereduced under all scenarios and time periods unless active
propagation is conducted.he recolonization of sites (or one of thépopulations) following a
catastrophic event would be very difficult given the loss of additional sites (and one or both
subpopulations) and reduced available habitat to the remaining population due to urban growth
and no connectivity between subpopulations
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Figure ES2. CCCin situ,displaying itsincurrentand excurrenapertures, photographed atittle Canoe CreekearSteele
Station Road, St. Clair/Etowah County line, Alabamalviay 29 2018 Photo credit:Lee Holt USFWS

VERSION HISTORY
V. 1.07 preliminary draft reflecting peer and partner review and submitted for manager
consideration (July 18, 2019)

V. 1.17 minor revisions including late suggestions following manager meeting, and
reported results of the host trial by the Alabama Department of Conservation and Natural
Resources (February 2020)
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CHAPTER 1 - INTRODUCTION

The Canoe Creek clubsheRleurobema athearm{CCC) is a freshwater mussel knowamly

from Big Canoe Cree{BCC), a western tributary to the Coosa River in St. Clair and Etowah
counties, AlabamaThe U.S. Fish and Wildlife Service (Service) is responsible for identifying
species in need of protection under the Endangered Specie§ 183 (ESA) as amended (16
U.S.C. 15311543). On April 20, 2010, the Service was petitioned by the Center for Biological
Diversity (CBD), Alabama Rivers Alliance, Clinch Coalition, Dogwood Alliance, Gulf
Restoration Network, Tennessee Forests CounaktWirginia Highlands Conservancy, Tierra
Curry, and Noah Greenwald (referred to as the CBD petition) to list 404 aquatic, riparian, and
wetland species from the southeastern United States under theTBEACCwas included

under the CBD petitionin 2011, the Service made a-8@y finding for theCCCindicating that
listing may be warranted, and initiated a status review (76 FR 59836 result of the
Servicebds stipul ated gAudustBOe20kK)he Servigerisaemuiredn t wi t
to submit a 12month finding to the Federal Register by September 30, Z0Rérefore, a

review of the status of the species was initiated to determine if the petitioned action is
warranted.Based on the status review, the Service will issuemd2th findng for the CCC.

As suchwe have conducted thiSpecies Status Assessment (SSA) to compile the best available
data regarding the speciesd biology and facto
SSA Report is a summary of the information asseohbhd reviewed by the Service and
incorporates the best scientific and commercial data availdbis. SSA Report documents the
results of the comprehensive status review for the CCC and will be the biological underpinning
of the Ser vi casidrsonwhether thecspenies warants @rotection und&She

The SSA framework (USFWS 2016, entire) is intended to be-dnerpt h r evi ew of t h
biology and threats, an evaluation of its biological status, and an assessment of the rasurces a
conditions needed to maintain leteym viability. The intent is for the SSA Report to be easily
updated as new information becomes available, and to support all functions of the Ecological
Services Program of the Service, from Candidate Assessmiastitmy to Consultations to

Recovery. As such, the SSA Report will be a living document that may be used toES6rm
decision making, such as listing, recovery, Section 7, Section 10, and reclassification decisions
(the former four decision types arelyprelevant should the species warrant listing under the

ESA). Therefore, we have developed this SSA Report to summarize the most relevant
information regarding life history, biology, and considerations of current and future risk factors
facing the CCC.In addition, we forecasted the possible response of the spepiesiicted
demographic and habitat factors includuggious future risk factors and environmental

conditions to formulate a complete risk profile for the CCC.

The objective of this SSA t® thoroughly describe the viability of the CCC based on the best
scientific and commercial information availabl€hrough this description, we determined what

the species needs to support viable populations, its current condition in terms of thosanukeds,
its forecasted future condition under plausible future scendnosonducting this analysis, we

took into consideration the likely changes that are happening in the enviranpeesit current,

and future’ to help us understand what factors dtive viability of the speciest-or the purpose

of this assessment, we define viability as the ability of the CCC to sustain populations in natural
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river systems over time9, 50,75,100years based on future scenariog)ability is not a

specific statebut rather a continuous measure of the likelihood that the species will sustain
populations over time (USFWS 2016, p. ®sing the SSA framework={gure1-1), we consider

what the species needs to maintain viability by characterizing the status of the species in terms of
its resiliency, redundancy, and representation (USFWS 2016, entiregWablf2015, entire).

Species Status Assessment Framework
SPECIES’ NEEDS

Current Availability
or Condition of
those Needs

CURRENT SPECIES'
CONDITION

Future Availability
== Or Condition of
those Needs

FUTURE SPECIES'
CONDITION

Figure 1-1. Species Status Assessmemtnrework.

A Resiliency describes the ability of a popul
events are those arising from random factors such as weather, flooding, or fluctuations in birth
rates. Resiliency is positively related to poptitan size and growth rate and may be influenced

by connectivity among populations. Generally speaking, populations need enough individuals,
within habitat patches of adequate area and quality, to maintain survival and reproduction in

spite of disturbanceResiliency is measured using metrics that describe population condition and
habitat; in the case of the CCC, developed a population modesed on demographic

information including speciesbundancandrecruitment.

A Repr esent at iility of a shecesto dddpetschanding engironmental conditions
over time. Representation can be measured through the genetic diversity within and among
populations and the ecological diversity (also called environmental variation or diversity) of

populd i ons acr oss Thhoeetically, he moeesepreserdation the species has, the
higher its potential of adapting to changes (natural or human cause®nmirsnment. In the

absence of speciepecific genetic and ecological diversityanhation, we evaluated
representationbased&u bpopul at i on Bbamtegesentdd by wmdiffgrent ar e a
physiographic provinces (Cumberland Plateau and Alabama Valley and Ridge), though all
portions of it present range occurs within the Alabaralley and Ridge.

A Redundancy describes the abil i tAcatasfropic spec.i
event is defined as a rare, destructive event or episode involving multiple sites (or populations)

that occurs suddenlyRedundancy is about spreading the risk among populations, and thus, is
assessed by characterizing the number of resilient populations across the range of the
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species.The more resilient populations the species has, distributed over a larger aretigthe b
chances that the species can withstand catastrophic et/enthe CCJa narrow endemigve
used the number of resiliestipopulations, and the geographic distribution of those
sulpopulations, to measure redundamgthin BCC.

To evaluate theiability of the CCC, we estimated and predicted the current and future condition
of the species in terms of resiliency, redundancy, and representation.

This SSA Report includes the following chapters:

1. Introduction
2. Individual and Species Needs: Lifstory, Biology, and Defining Population3 he life
history of the species and resource needs, historical and current range and distribution,
and populations;
3. Factors Influencing ViabilityA description of likely causal mechanisms, and their
relative degee of impact, on the status of the species;
4. Current ConditionA description of what the species needs across its range for viability,
and estimates of the speciesd current rang
5. Future Conditions and Viabilitypescriptions of plauble future scenarios, and
predictions of their influence, on CCC resiliency, representation, and redundancy.

This SSA Report provides a thorough assessment of the biology and natural history of the CCC
and assesses demographic risks, stressors, anddjif@titors in the context of determining the
viability and risks of extinction for the speciegsaportantly, this SSA Report does not result in,
nor predeterming any decisions by the Service underB&A. In the case of the CCC, this
SSA Report doesat determine whether the CCC warrants protections dE8% or whether it
should be proposed for listing as a threatened or endangered species uB&#t tlibat

decision will be made by the Service after reviewing this document, along with the swugpport
analysis, any other relevant scientific information, and all applicable laws, regulations, and
policies. The results of the decision will be announced ifFréaeral Register The contents of
this SSA Report provide an objective, scientific reviewhefavailable information related to the
biological status of the CCC.
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CHAPTER 21 INDIVIDUAL AND SPECIESNEEDS:
LIFE HISTORY, BIOLOGY , AND DEFINING SUBPOPULATION S

In this chapter, we provide biological information about@@C, including its taxonomic
history, morphological description, and known life histowye then outline the resource needs
of individuals Lasty, we review the information on the current and historical range and
distribution of the species, then defiteknownsulpopulatiors, and describe subpopulation
and specietevel needs

2.1 Taxonomy

The CCC belongs to the Famlljnionidae also known as unionids, the naiads, and pearly
mussels; a group of bivalve mollugkethave been in existence for over 400 million years and
now representing over 600 species worldwide and nearly 300 in North America (Stralyer
2004, p. 429; Bogan and Roe 2008, p. 350; Ldapet et al.2018, p. 3; Williamst al.2017, p.
33). This report on the CCC follows the most recently published and accepted taxonomic
treatment of North American freshwater mussels as provided by Wileaalg2017, entire).

The currently accepted classification of the CCC (Williaahal.2017, pp 35, 41) is:

Kingdom:  Animalia (Linnaeus, 1758)

Phylum: Mollusca (Linnaeus, 1758)

Class: Bivalvia (Linnaeus, 1758)

Intraclass:  HeteroconchigHertwig, 1895)

Cohort: Uniomorphi(Gray, 1854) [Paleoheterodonfa
Order: Unionida(Gray, 1854)

Superfamily: Unionoidea(Rafinesque, 1820)

Family: Unionidae(Rafinesque, 1820)

Subfamily:  Ambleminag(Rafinesque, 1820)

Tribe: Pleurobemin{Hannibal, 1912)

Genus: Pleurobema(Rafinesque, 1819)

Species: Pleurobemathearni(Gangloff, Williams, and Feminella, 2006)

The CCC was only recently (2006) described as a distinct species and was placed into the genus
PleurobemgGangloffet al. 2006, entire document)t was first collected by H. D. Athearn

(1967 and 1969), its namesaked later by J. C. Hurd973) Athearn mistakenly identified
CCCasthe gulf pigtogFusconaia cerinpand Hurd mistakenly identifieil asthe ovate

clubshell Pleurobemaerovatum (Gangloff and Feminella 2007, p. 43j.superficially

resembles the southern pigtédgurobemayeorgianum that also ceoccurs within theBCC
watershed (Williamet al.2008, p. 506 532. Gangloffet al.(2006) foundCCCto be
morphologically different from other similar taxa, adiifers in both shell width/length and
width/height ratios from southern pigtoe, Tennessee pifiagcOnaiabarnesiang, and gulf

pigtoe, which it superficially resembles and that also a;douhe same general geographic area
(Gangloffet al.2006, p. 8). Relatively small mtDNA(mitochondrial DNA differences

between CCC and southern pigtoe suggest these species may represent a recent evolutionary
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divergence (Ganglo#t al.2006, p. 52Campbellet al. 2005, p. 143Campbellet al. 2008, p.

717). Other Mobile Basin unionids also have relatively small genetic differences between
species (Mulvewt al. 1997, pp. 87877; Campbelet al.2008, p. 717; Campbell and Lydeard
2012, pp. 247). It is difficult to rely solely on the limitedvailablegenetc data to be certain of
CCC as a distinct species (Gangleffal. 2006, p. 52).However, given that is

morphologically quite distinct, in addition to the mitochondrial percent differences that are lower
than average for interspecies comparisons agigehithan average for intraspecies comparisons
(Campbellet al.2008, p. 719), the evidence supp@CC as a distinct species.

2.2 Specie®escription

The CCC(Figure 21) is a medium sized mussel upd@mm in length, with a moderately thick
shell, that is thickest anteriorly and thinnest posteriorly near the apertures (Gahgla?006,

p. 48; Williamset al.2008, p. 505Fobianet al.2017, p. 9. The shell outline is roughly ovate
or subovate, with slight scupturing on
the posteriodorsal third of the valves
(Gangloffet al.2006, p 48).The
periostracum of the shell is tawny to
brown in color and without rays
(Williams et al.2008, p. 505), with dark
yellow to faint green growth restaiidge
formed during an intermediate stage of
growth when this area was the edge of t
shell) present on smaller individuals (<
40 mm) (Ganglofkt al. 2006, p

48). Thenacre is also white, usually

iridescent posteriorly (Gangloﬁt al.20086, P Figu_re 21.A) AduIt_CCC collected from Little Canoe Creek, Steele
Station Road, SClair/Etowah County line, Alabama, on October 17,
2018; B) CCC conglutinates recovered from gravid specimen from E
Canoe Creek near the U.S. Highway 231 bridge crossing, St. Clair
County, Alabama, on May 26, 200d) CCC glochidia (larval mussels)
colleded from a gravid female on May 29, 201hob Credit: A) Todd
Fobian, ADCNRB) Paul Johnson, ADCNF) Michael Buntin, ADCNR.

The soft tissues are salmon orange in living animak
with the aperture margins appearing as brown to
black, but are typically reddigbrown or brown

(Gangloffet al.2006, p. 49).The mantle, visceral mass (some are rusty tan to grayish brown
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outside ofapertures), and foot are all pale tan in color (Williaghal.2008, p. 505).The

papillae are either single or bifid and usually larger along the margin of the incurrent aperture;
and large bifid papillae are interspersed with the smaller, singlepaifidlae along the apertures
(Figure ES2) (Gangloffet al.2006, p. 49).The inner gills are approximately 1.5 times larger (in
surface area) than the outer gills (Gangéifal. 2006, p. 49).Gravid femalefiave been
documented itMay and June in watéemperatures between 183 degrees CelciysC)

(Fobian 2019, p. 10kuggesting that the species is a stenrn brooder (similar to other
Pleurobema spp. The conglutinateare lanceolatshapedvith developed glochidia scattered
throughout unfertilized structural eggseasure 115 mm in length1-2 mm in width, and are
either cream white, orange, or pimkcolor (Gangloffet al.2006, p49; Fobian 2019, p.

5). Glochidiavary in color from viite to orangevere unhooked (Figure2) and measured

135.2 + 8.29nicrometer jim) in length 134.7+ 8.67 pum in heightwith alength/height ratiof

1.01 £ 0.07glochidial measurements are micrometers + standard deviation) (Fobian 2019; pp.
5-6, 16).

The CCC superficially resembles the southern pigtoe, but can be differentiated by the deeper
umbo cavity and is absent of the green rays on the upper part of the disk or posterior ridge, which
is present on the southern pigtoe (Williaetsl. 2008, p. 56; Gangloffet al. 2006, pp. 47

48). Additionally, CCC is typically more compressed and round than the southern pigtoe, and
less elongate and more compressed than the southern cluBsgibbema decisunor Georgia

pigtoe Pleurobema hanleyianunfothe Pleurobemaspp. that cebccur with CCC withirBCC)
(Gangloffet al.2006, p. 4748; Fobiaret al.2017, p 24).Additionally, Gangloffet al.(2006)

found variation in shell morphometry ratios of CCC to be significantly different when compared

to other similar species within the Mobile and Tennessee drainage basins (Getrgl&D06,

pp. 47, 4951).

2.3 Range and Distribution

The CCC is aly known to occur within the BCC watershed in St. Clair and Etawahties,
Alabama (Ganglofét al.2006, p. 53; Williamst al.2008, p. 506).BCC is a western tributary
of the Coosa River and encompasses 583(kynn et al. 2016, p. 6).The BCC watershed is
located in two physiographic provinces, the Cumberland Plateau in the north and the Alabama
Valley and Ridge to the soufRigure 22) (Wynnet al.2016, p. 7). TheBCC mainstem
originates in the Ridge and Valley Physiographic Province $pangville, Shelby County,
Alabama and flows northeast for 84 km before joining the Coosa River (H. Neely Henry
Reservoir) on the St. Clair and Etowah County line, Alabama (Gareglaff2006, p. 53; Wynn
et al.2016, p. 67). Historically BBC flowedunimpeded for another 15 km, prior to the
impoundment of this reach, before reaching the Coosa River mainstem (Gahglo2006, p.
53).

Limited historical distribution data is available for the CCC due to only recently being described
and the scaragjtof previously vouchered individuals within museum collections (Gangtdaf.

2006, p. 47, MRBMRC 2010, p. 26However the most recent comprehensive survey of BCC
mussels (Fobiaat al.2017, pp. 2629) verified the continued presence of C&@istoiical

locations (.e., individuals vouchered in museum collections) (Ganglotil. 2006, p. 47) and
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documented new range extensions withimer Little Canoe CreekL(CC-eas) on the St. Clair
and Etowah County line

The CCcCare currently known to be confined to 50.6 km of stream length within the BCC
watershed.Survey records of CCC are known franY km of stream length in LLC (east) along

the St. Clair/Etowah County lingvithin 31.3 kmof the BCC mainstepand 14.6 km whin

LCC (west), St. Clair CountyOccupied habitat consists of survey data from the past 20 years
(19992019), where live CCC or shell material (fresh dead, weathered dead, or relic shells) were
documented.

The type locality (Holotype, USNM 1078388, tgh 84 mm) of the CCC is BCC, approximately

1 km downstream of St. Clair County Road 36, near the mouth of Muckleroy Creek, St. Clair
County, Alabama (Collected: September 23, 2001) (Ganelaf. 2006, p. 47).
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Figure 22. Big Canoe Creek watershptysiography.
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